accepted December 14, 1990 (0A1889 (15, 25, 28, 31, 38, 49 divided into aliquots, and treated with 125 at 3TC fordifferent time periods (15, 25, 40, 60, 90, For determination of glycocalyx integrity and the sugar residue distribution in the membranes ofType II pneumocytes, Lowicryl sections of control samples were stained with a sugar-specific stain (40) film. Each antigen was localized in one ofthe two faces of the section using gold probes of two different sizes (5 and 10 nm). After the first antigen immunodetection, the treated face was covered with a collodion film to prevent possible contamination during the second step of the experiment.
After immunolabeling of the second antigen and uranyl acetate staining, the samples were observed by electron microscopy. Tubulin was detected with an anti-tubulin antiserum and 10-nm anti-IgG-gold.
Actin was spotted by using an anti-actin antiserum before incubation in the presence of the 10-nm anti-IgG-gold conjugates. The endotoxin was detected with anti-LPS antiserum and using a 5-nm protein A-gold conjugate as described above. CaCl2, and 1.3 mM MgSO4) were studied by freeze-fracture and negative staining.
The LPS suspensions were frozen in liquid nitrogen and traitsferred into freeze-fracture equipment (Baizers 400T unit). The platinum/carbon replicas of the fractured surfaces were studied by electron microscopy. For negative staining, the 125 micelles were attached to carbon-costed copper grids, made hydrophilic by glow discharge, and negatively stained with 2% uranyl acetate or 1% sodium phosphotungstate in water. The electron micrographs of the LPS structures obtained by these two techniques were observed in a Nikon profile projector 6CT2 and the diameter ofthe LPS micelles determined.
The pneumocyte membrane areas occupied by the endotoxin were also measured in the profile projector, using the electron micrographs obtained with the LPS-immunolabeled samples to compare them with the size of the LPS micelles. More than 150 micelles or labeled areas were studied in each case. 
LPS Distribution in Type II Pneumocytes
The cellular localization of LPS after different incubation periods (15, 25, 40, 60, 90, and 120 used in the cell treatment was first studied to correlate their shape and size with the labeled areas described previously. Samples studicd by freeze-fracture showed that LPS micelles were mainly spherical or elliptical, and of heterogeneous size in non-sonicated sampies ( Figure  4A ) and a more homogeneous size (mean diameter around 20-50 nm; Figure 4B) 1, 10-20; 2, >20-30; 3, >30-40; 4, >40-50; 5, >50-60; 6, >60-70; 7, >70-80; 8, >80-90; 9, >90-100; 10, >100-110; 11, >110-150; 12, >150-200; 13, >200-250; 14, >250-300; 15, >300-350; 16, >350-400; 17, >400-450; 18, >450-500; 19:>500. to that observed by freeze-fracture studies, because negative staining may introduce artifacts. The pncumocyte plasma membrane areas occupied by LPS are larger than the LPS micelles, suggesting that several micelles interact in each location ( Figure  4C ). There was no difference between the size of the labeled areas in microvilli and in other membrane zones ( Figures  4C and 4D) . 6c and 6d ).
Pneumocyte Glycocalyx Integrity

Discussion
The high dose ofLPS employed in this work was required to obtain a specific labeling that allows unambiguous conclusions. At short times ofexposure the isolated Type II pneumocytes incubated with LPS did not show any sign of cytotoxic lesions, although large ultrastructural alterations occurred when cells were treated for longer than 60 minutes. 
LPS-Membrane Interaction
LPS and the Cell Nucleus
We have observed that the LPS is selectively accumulated in cer- 
